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(57) Abstract 

The invention relates to a method for transmitting multimedia messages to a wireless terminal (MSI) in a data transmission system 
which comprises at least one mobile communication network (HPLMN) and at least one multimedia message server (MMSV). In the 
method, each wireless temiinal (MSI) connected to the mobile communication network (HPLMN). is allocated an address specifying said 
wireless temiinal (MSI), and at least one data transmission connection is activated for said wireless terminal (MSI). Information on the 
activation of the data transmission connection for said terminal (MSI) is transmitted to the multimedia message server (MMSV). 
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A method for transmitting multimedia messages and a multimedia 
message communication system 

The present invention relates to a method according to the preamble of 
5 the appended claim 1 for transmitting multimedia messages. The 
invention also relates to a multimedia message communication system 
according to the preamble of the appended claim 8, a multimedia 
message server according to the preamble of the appended claim 12, 
and a multimedia terminal according to the preamble of the appended 
10 claim 13, 

In e-mail systems, it is possible to transmit messages between 
terminals. E-mail systems have been primarily only used the 
transmission of fairly short messages in text fomri from a source 

15 temninal to a destination terminal, but with the increase in multimedia 
applications, a need has arisen to transmit also other messages than 
those in text form. In this specification, such multimedia messages refer 
to the transmission of images, audio, video, files and other binary data 
in a so-called store-and-fonward fashion. This store-and-forward fashion 

20 means that when the recipient is coupled to an e-mail network, the 
message is transmitted to the recipient immediately, and when the 
recipient is not coupled to the e-mail network the message is stored in 
an e-mail server. In this latter case, the aim is to transmit the message 
to the recipient later when the s/he is coupled to the e-mail networic. 

25 

The quantity of infomiation contained in multimedia messages can vary 
widely, for instance according to the type of infomnation in question. For 
example in the case of so-called still images, the typical quantity of data 
is in the order of 50 kilobytes to a few hundred kilobytes. However, in 
30 audio and video messages, the quantity of information can be 
considerably larger than this. In this specification the temi "multimedia 
temninar will be used for such a tenninal with which this kind of 
multimedia infomnation can be processed. 

35 In order to make mobility possible, the tenninal can be provided in 
connection with a wireless communication device, wherein the tenninal 
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can be in a data transmission connection via a mobile communication 
network for example to the Intemet data network. This can be 
implemented, for example, by using a packet fonnat data transmission 
system GPRS (General Packet Radio Service) developed for the GSM 
5 mobile communication system. The term "packet radio system" is also 
used for such wireless packet switched system utilizing radio data 
transmission. 

Several principles are known in the transmission of e-mail messages. A 
message can be composed for example in such a way that at the 
transmission stage, the e-mail message is supplemented with annexed 
files containing the actual multimedia Infonnation. When transmitting 
the message, it is typically divided into packets according to a packet 
data protocol, for example into packets according to the Intemet 
protocol (IP), which are transmitted in the e-mail network to the 
recipient defined in the message. One such data network suitable for 
transmission of e-mail messages is the Internet data network. The 
Intemet data network is composed of networks arranged in a hierarchy, 
for example local area networks (LAN), regional telecommunication 
networks and international telecommunication networks. These data 
transmission networks are connected internally and extemally vwth 
routers, which transmit information from the source temriinal or from the 
preceding router in the data transmission chain and route the data to 
the destination terminal, or to the router located next in the data 
transmission chain. The Intemet data network is also used for 
transmission of infomnation other than e-mail messages. 

Due to the fact that open data systems have become increasingly 
common, the TCP/IP (T ransmission Control Protocol/Internet Protocol) 
30 connection protocol has developed into a widely used protocol, by 
means of which computers of different sizes and makes can 
communicate with each other. TCP/IP support is cun"ently available for 
nearly all operating systems. The network layer protocol IP, Intemet 
Protocol, of the TCP/IP Is intended to be routed by gateways, i.e. 
35 routers. Routing is conducted by means of IP addresses and routing 
tables. 



10 



15 



20 



25 



wo 99/61966 



PCT/FI99/00438 



3 



An Internet terminal connected to the Internet data network has a 
specified Internet address, which can either be static or dynamic, 
wherein when dynamic, it is produced for example with a dynamic host 
5 configuration protocol (DHCP) in that local area network server to which 
the temnina! is being connected. 

The IP defines the data transmission in packets, which makes a burst 
transmission possible. Thereby the same data transmission channel 
10 can be used in several connections simultaneously by sending the 
packets of different connections in different time slots. 

In packet transmission according to the Internet protocol, it is possible 
to transmit the packets directly to the recipient only when the network 

15 parts of the addresses of both the sender and the recipient are the 
same. Othenvise, the packets are transmitted to a router, which is 
responsible for transmitting packets further, either to a next router or to 
the recipient, if the recipient is in the network of the router. In each 
router, the header field of the packets entering the router is examined, 

20 and on the basis of the address information contained in it, it is 
determined where the packet is to be transmitted. Packets transmitted 
via the same route fomri a so-called data transmission stream. Since 
the Internet protocol is characteristically a connectionless protocol, the 
above presented procedures have to be conducted for each packet 

25 entering the router. 

E-mail systems typically comprise one or more e-mail servers for the 
purpose of e.g. routing the departing e-mails fonward, and receiving and 
storing such e-mails which are addressed to a recipient logged in the e- 

30 mail server in question. This kind of an e-mail server can be. for 
example, a sender located in the internal local area network of a 
company and having also e-mail server functions. It is, however, 
possible that the e-mail server is a separate server in the local area 
network, but this not significant with respect to applying the present 

35 invention. 
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Each user utilizing the e-mail system is allocated an individual e-mail 
address. The manner of representing this address can vary in different 
e-mail systems. For example in the Internet data network, a common 
representation of the address is the following: "firstname.lastname® 
5 organization.finn.country'. In the address, the part following the symbol 
@ defines the domain and the first part of the address defines the 
recipient in that domain. 

Some GSM mobile communication network operators provide an e-mail 

10 service, by means of which mobile subscribers entered in the mobile 
communication network of the operator can have the use of an e-mail 
address of their own. This e-mail address is composed, for example, of 
the telephone number of the mobile subscriber supplemented with the 
symbol @, and the domain address, which specifies the mobile 

15 operator. An example of such an e-mail address is "040- 
123456@inet.tele.fi". The representation of the address can be 
advantageously selected by the mobile operator. One alternative 
address fomiat that can be used is the fomiat 
"firstnameJastname@inet.tele.fi", more familiar from the Internet 

20 network. An e-mail address composed on the basis of a telephone 
number provides the advantage that when a telephone number is 
known, it is easy to conclude the corresponding e-mail address. If a 
name-based addressing format is used, the sender has to know the e- 
mail address of the recipient, or the operator of the mobile 

25 communication network can provide a service in which the 
conresponding e-mail address can be detennined on the basis of the 
telephone number, this can also be implemented for example by using 
a so-called directory service LDAP (Lightweight Directory Access 
Protocol), wherein telephone numbers and the corresponding e-mail 

30 addresses in the operating range of the mobile operator in question are 
stored for example in the e-mail server. It is also possible to link the 
directory sen/ices of different mobile operators, wherein address 
resolution requests can be transmitted between the e-mail servers of 
different mobile operators to the e-mail sen/er of the mobile operator, in 

35 which the home network of the requested mobile subscriber is located. 
One possible globally applicable e-mail address fomiat of the GPRS 
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system could be the following: "telephone number@GPRS.operator. 
country". 

GPRS is a new GSM service, by means of which GSM users can be 
5 provided with a packet radio function. The GPRS allocates radio 
resources only when there is something to be transmitted, wherein the 
same resources are divided among all mobile stations according to the 
need. The conventional circuit switched network of the GSM system is 
designed for circuit switched speech transmissions, whereas the 

10 primary aim of the GPRS service is to implement thr coupling from a 
mobile station to a public data network by using known protocols, such 
as TCP/IP, X.25 and CLNP. However, there Is a connection between 
the packet switched GPRS service and circuit switched services of the 
GSM system. On the physical channel, resources can be used again 

15 and certain signallings can be shared. On the same carrier, it is 
possible to allocate time slots for circuit switched operation and packet 
switched GPRS operation. 

Fig. 1 presents telecommunication network connections in the packet 

20 switched GPRS service. The main element in the network infrastructure 
for GPRS sen/ices is a GPRS support node, so-called GSN. It is a 
mobility router which implements coupling and co-operation between 
different data networks, for example to the public switched packet data 
network PSPDN via a connection Gi, or to the GPRS network of 

25 another operator via a connection Gp. It also implements mobility 
management together with GPRS registers via a connection Gr and 
transmission of data packets to mobile stations MS irrespective of their 
location. Physically, the GPRS support node GSN can be integrated 
with a mobile switching center MSG, or it can be a separate network 

30 element based on the architecture of data network routers. The user 
data is passed directly via a connection Gb between the support node 
GSN and a base station system BSS formed of base stations BTS and 
base station controllers BSC, but in between the support node GSN 
and the mobile switching center MSC there is a signalling connection 

35 Gs. In Fig. 1 , solid lines between blocks illustrate data communication 
and broken lines illustrate signalling. Physically, data can be passed 
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transparently via the mobile switching center MSG. The radio interface 
between the base station BTS and the mobile station MS is marked 
with the reference Urn. The references Abis and A illustrate 
respectively the interfaces between the base station BTS and the base 
5 station controller BSC and between the base station controller BSC and 
mobile switching center MSC, which is a signalling connection. The 
reference Gn Illustrates the connection between different support nodes 
of the same operator. The support nodes are typically divided into 
gateway GPRS support nodes GGSN (Gateway GSN) and sending i.e. 
1 0 home support nodes SGSN (Sen/Ing GSN) as presented in Fig. 1 . 

Fig. 2 presents a system composed of the Internet data network, a 
GPRS packet radio system PLMN (Public Land Mobile Network), a 
local area network LAN In a firni, and an e-mail sender MSV of a mobile 

15 operator. At present, the GPRS packet radio system provides only a 
short message service SMS In message transmission. Since 
multimedia messages are, however, consirerably longer than the data 
that can be transmitted In short messages, this short message service 
cannot be applied to multimedia message communication in systems of 

20 prior art. 

In the following, a situation will be described in which an e-mail 
message Is transmitted from the outside of the GPRS network PLMN to 
the wireless terminal MSI of the user. The sender of the e-mail 

25 message defines the address of the recipient, types the message s/he 
wishes, and possibly encloses attached files to be transmitted with the 
e-mail message. This can be conducted for example by means of an e- 
mail program or a WEB browser program In the tenninal TE1. The 
message is transmitted to a server SV1 In the local area network LAN 

30 of the fimi, which routes the message to the Internet networi< NW. In 
the Intemet network NW, the e-mail message is routed on the basis of 
the destination address, via one or more routers, in the example of Rg. 
2, to the e-mail server MSV of a mobile operator. The e-mail server 
MSV receives the e-mail message and stores it in its memory means 

35 (not shown). In the next phase, the e-mail server MSV examines 
whether the terminal MS1 of the recipient is logged in the GPRS 
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network at that moment, and whether it has active packet data 
connections. This examination can be conducted for example in such a 
way that the e-mail server MSV transmits a query message to a name 
server DNS attached to the GPRS system. If the wireless tenninal MS1 
5 of the recipient is connected to the GPRS network PLMN, and has an 
active packet data connection, the name sen/er DNS transmits to the e- 
mail server an acknowledgement message, with which it indicates the 
IP address of the wireless terminal MS1 of the user. If the wireless 
tenninal MS1 of the user is not connected to the GPRS network at that 

10 moment, the e-mail server MSV transmits the query message again 
later. If a static IP address is detennined in the wireless terminal MS1 of 
the recipient, the e-mail server MSV can transmit IP query packets to 
this IP address, wherein the wireless tenninal MS1 of the recipient 
transmits an acknowledgement message to the e-mail sen/er MSV. If 

15 no acknowledgement message is received, e-mail messages cannot be 
transmitted to the wireless tenninal MS1 of the recipient at that 
moment. Also in this alternative, query messages have to be 
transmitted repeatedly, if the wireless tenninal MSI of the recipient is 
not coupled. This above presented polling causes an unnecessary load 

20 on the data network and on the capacity of the GPRS network and 
delays in the e-mail message transmission, especially if the wireless 
terminal MSI of the user is not connected to the GPRS network at the 
moment of query. In that case, the e-mail message can be transmitted 
to the destination only after the wireless tenninal MSI of the recipient 

25 has first logged in the GPRS network and activated a packet data 
connection, after which, at some stage, the e-mail server MSV 
transmits a query message. In systems of prior art, the e-mail server 
MSV has no possibility of defining the coupling of the recipient to the 
GPRS network except by polling. 

30 

One purpose of the present invention is to provide a method for 
transmitting multimedia messages to a wireless terminal as soon as 
possible after a packet data connection to the packet radio network is 
activated in the wireless terminal, a multimedia message 
35 communication system applying the method, and a multimedia terminal. 
The invention is based on the idea that the gateway support node of 
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the packet radio network transmits to the multimedia message server 
infonnatlon on the activation of the packet data connection In the 
wireless terminal. After this, multimedia messages are transmitted 
utilizing the features of the e-mail system. The method according to the 
5 present Invention is characterized in what will presented in the 
characterizing part of the appended claim 1. The multimedia message 
communication system according to the invention Is characterized in 
what will be presented In the characterizing part of the appended claim 
8. The multimedia message server according to the invention Is 
10 characterized In what will be presented in the characterizing part of the 
appended claim 12. The multimedia temninal according to the invention 
is characterized in what will be presented In the characterizing part of 
the appended claim 13. 

15 With the present invention, considerable advantages are achieved 
compared with solutions of prior art. In the multimedia message 
communication system implemented with the method according to the 
invention. It is possible to make the messages reach their destination 
faster, especially in situations when the destination tenninal is not 

20 connected to a packet radio network or does not have active packet 
data connections at that moment when the message is transmitted. 
Thus, in the system according to the Invention, unnecessary query 
messages need not be transmitted, which decreases the load on the 
multimedia message sen/er and deallocates resources for other 

25 purposes. Thus, It Is possible to give more connection time to other 
possible data transmission connections. The multimedia message 
communication system according to the Invention is based on existing 
e-mail protocols, wherein it can be advantageously implemented in 
cun'ent e-mail systems. 

30 

In the following, the Invention will be described with reference to the 
appended figures, in which: 

Fig. 1 shows the stmcture of a telecommunication networi< in GSM 
35 GPRS packet radio sen/ice data transmission, 



wo 99/61966 



PCT/FI99/00438 



5 



15 



Fig. 2 shows an e-mail system in a reduced manner, 

Fig. 3 shows a multimedia message communication system 
according to a preferred embodiment of the invention, 

Fig. 4 shows an example of signalling when a wireless temninal is 
logging in to a network, 



Rg. 5a shows an example of signalling when the wireless temiinal 
10 activates a packet data connection to a network, 

Fig. 5b shows a second example of signalling when the wireless 
temiinal activates a packet data connection to a network, 
and 



Fig, 5c shows an example of signalling when the wireless terminal 
deactivates a packet data connection. 



To understand the invention, it will be described in the following with 
20 reference to a packet radio system of prior art in Fig. 1 and to a 
multimedia message communication system according to a first 
preferred embodiment of the invention in Fig. 3. The descriptions are 
also suitable for application examples when the application 
environment of the invention is advantageously similar. 

25 

Fig. 3 presents a multimedia message communication system 
according to a pretended embodiment of the invention, comprising a 
packet radio network HPLMN, which is for example the GPRS network 
of the GSM mobile communication system. This packet radio network 

30 HPLMN is coupled into a data transmission connection with the Intemet 
data network NW via a gateway support node GGSN. In addition, the 
multimedia message communication system comprises a multimedia 
message server MMSV, which is, for example, an e-mail server of the 
system according to Fig. 1. supplemented with features according to 

35 the invention, which will be discussed below in this description. The 
multimedia message server MMSV is. for example, a server maintained 
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by the operator of the packet radio network. The multimedia message 
server is arranged in a data transmission connection to the internet 
data network NW and the gateway support node GGSN of the packet 
radio network. In addition, Fig. 3 shows a local area network of a firni, 
5 which is also connected to the Intemet data network NW via a sen/er 
SV1. 

A wireless temninal MSI comprises, for Instance, mobile station and 
data processing features. This kind of wireless temninal MS1 can 

10 consist of, for example, a mobile station which Is connected to a 
portable computer. Another alternative is to connect a GSM mobile 
station manufactured in PCMCIA card fomnat to a portable computer. 
The manner in which the wireless temninal MSI according to the 
invention is implemented, is not significant with respect to applying the 

15 invention. The wireless terminal MS1 contains an application program 
for transmission and automatic reception of e-mails, such as an 
application program according to an SMTP protocol (Simple Mail 
Transfer Protocol). In addition, the wireless terminal advantageously 
contains an application program, such as an application program 

20 according to IMAP protocol, intended for retrieving e-mails from an e- 
mail sender MMSV. 

Fig. 4 presents in an arrow diagram an example of the different stages 
when the wireless temninal MSI is logged in to the network as the 

25 wireless temninal MSI is switched on. At first, the wireless temninal MSI 
and the GPRS network are synchronized, which is conducted in a way 
con-esponding to conventional circuit switching in the GSM mobile 
communication network. When the wireless temninal MSI is to be 
registered for a packet radio function, such as the use of GPRS 

30 service, it starts a specified logon process, a so-called GPRS logon 
process. First, the wireless temninal MSI transmits a channel allocation 
request for radio traffic to the base station system (stage 401). The 
base station system BSS acknowledges the request (stage 402), after 
which the wireless temninal MSI transmits a request for packet service 

35 to the base station system BSS (stage 403). After that, in the mobile 
switching center MSC, the wireless terminal (MSI) is authenticated and 
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the encryption key Is exchanged (stage 404) between the wireless 
station MSI and the network, as is known for example from the GSM 
system. Next, the wireless terminal MS1 transmits a logon request for 
packet sen^lces to the serving packet service support node SGSN 
5 (stage 405). The request contains, for Instance, the identification of the 
wireless terminal MSI and parameter data for encryption. The sen/ing 
packet service support node SGSN conducts an address request 
process to the gateway support node GGSN (stage 406). The sen/ing 
packet sen/Ice support node SGSN transmits a logon request for 

1 0 packet services to the gateway support node GGSN (stage 407), which 
registers the location of the wireless tennlnal MS1 by updating the 
routing table (stage 408) and replies to the logon request (stage 409). 
Thus, the sen/ing packet sen/Ice support node SGSN confirms to the 
wireless temiinal MS1 the logon to the packet services (stage 410), 

15 wherein It gives the wireless tennlnal MSI a temporary logical link 
Identity TLLI to be used as an address in data transmissions between 
the wireless tenninal MSI and the sen/ing support node SGSN. This 
TLLI identification Is used in the air interface Um of the packet radio to 
Identify the wireless tenninal MS1 . The logon confimnation message 

20 from the sen/ing support node SGSN to the wireless terminal MSI 
typically also contains a wireless tenninal MSI identification and a cell 
Identification (In the range of which the wireless terminal MSI is 
located). Refening to stage 410,. It is known from circuit switched 
technics that the wireless terminal MSI Is allocated a specified channel, 

25 In other words a specified time slot of the TDMA frame to be used for 
transmission and reception, i.e. the channels of the up-link and the 
down-link are provided in pairs. In the GSM GPRS packet sen/Ice, the 
support node SGSN provides the wireless terminal MS1 with 
Infonnatlon on one or more channels of the down link, to be used in the 

30 communication of the down link. The wireless terminal MSI Indicates 
that It is ready for the packet sen/ice connection (stage 411), after 
which the encryption parameters are exchanged for the packet sen/Ices 
between the wireless tenninal MSI and the serving support node 
SGSN (stage 412). After this, the wireless tenninal MSI moves Into a 

35 wait state, wherein the channel is deallocated (stage 41 3). 
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The wireless terminal MS1 Is allowed to use the channel again as soon 
as It has anything to transmit, wherein It transmits to the network (base 
station) a so-called packet random access burst PRA as a channel 
allocation request, which can also be called a channel allocation burst. 
5 The wireless temriinal MSI can transmit the channel allocation burst 
PRA on a logical allocation channel (so-called PRA channel) in the time 
slot resen/ed for it. The network acknowledges the request by 
transmitting a packet access grant PAG to the wireless tennlnal MSI . 

10 The above described stages presented in Fig. 4 are defined In the GSM 
GPRS packet service specifications GSM 03.60 and are known as such 
by anyone skilled In the art. In a system similar to that of Fig. 4, the up- 
link transmissions, i.e. from the wireless tennlnal MSI towards the base 
station BTS, and the down-link transmissions, i.e. from the base station 

15 BTS towards the wireless terminal MSI , are independent of each other. 

At this stage, the wireless temiinal MSI can transmit and receive short 
messages, but packet fomiat data transmission is not yet available. 
This Is achieved with so-called activation signalling of the packet data 

20 connection, which is presented In the reduced arrow diagram in the 
appended Rg. 5a. The wireless tennlnal MSI starts to activate the 
packet data connection by transmitting an activation request for the 
PDP connection to the serving support node SGSN (stage 501). The 
request message also contains parameters for identifying the 

25 transmitting tennlnal and defining the desired connection type. Next, 
the serving support node SGSN authenticates the wireless tenminal 
MS1 and exchanges the encryption key (stage 502). After this, the 
serving support node SGSN checks that the wireless temriinal MSI is 
entitiled to establishing a packet data connection according to the 

30 parameters it has transmitted, wherein the serving support node SGSN 
establishes a connection identification TID for the connection and 
transmits a packet data connection set-up request to the gateway 
support node GGSN (stage 503). The gateway support node GGSN 
either selects the dynamic address (POP address) to be used in the 

35 packet data connection or, if a static address is allocated for the 
wireless tennlnal MSI, the gateway support node GGSN uses this 
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address. In addition, the gateway support node supplements its packet 
data connection table with the data on this new connection, on the 
basis of which the gateway support node GGSN routes the incoming 
and outgoing packets of the packet data connection. The gateway 
5 support node GGSN transmits a reply message to the serving support 
node SGSN (stage 504), which contains Information on whether the 
connection has been activated or not. The serving support node SGSN 
transmits to the wireless terminal MS1 an acknowledgement message 
on the activation of the packet data connection (stage 505). In the 

10 acknowledgement message, infonnation on the activated packet data 
connection is transmitted in parameters to the wireless station MSI. 
The above described stages are known as such from the GPRS packet 
radio network. Furthemnore, in the method according to a prefen-ed 
embodiment of the present invention, message communication of the 

15 activation of the packet data connection is performed preferably in such 
a way that the gateway support node GGSN further transmits an 
identification of the wireless temriinal MSI, such as the international 
mobile subscriber Identity IMSI, and the IP address of the wireless 
terminal to the multimedia message server MMSV (stage 506). The e- 

20 mail addresses of the terminals detemnlned in the multimedia message 
server are typically defined at the stage when the user makes a 
contract on the use of e-mail with the network operator. This e-mail 
address, as well as the Identification of the wireless temiinal, such as a 
telephone number MSISDN and/or a device identification IMSI, are 

25 stored in the multimedia message sen/er MMSV. After receiving, in the 
activation message, information on the IP address allocated for the 
packet data connection of the wireless terminal MSI In question, the 
multimedia message server MMSV is now capable of linking the e-mail 
address, the IP address to be used In the packet data connection, and 

30 the con-esponding identification of the wireless temiinal MSI in the 
packet radio network HPLMN. Thus, the multimedia message server 
MMSV can define the wireless temriinal MSI of the right recipient on the 
basis of the e-mail address contained in the e-mail messages 
transmitted in the Internet data network. The multimedia message 

35 server MMSV is advantageously provided with a so-called mailbox for 
each such e-mail address which has the packet radio network HPLMN 
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connected to this multimedia message server MMSV as its home 
network. It is obvious that this multimedia message server MMSV can 
contain mailboxes also for e-mail addresses outside the packet radio 
network. This database contains advantageously infomiation stored, for 
5 each e-mail address, on whether there are active packet data 
connections in the e-mail address in question. In this situation, on the 
basis of the message received, the multimedia message server MMSV 
sets state infomnation for said wireless temriinal MS1 to indicate that it 
has an active packet data connection. 

10 

In the above presented signalling, it is also possible to use the phone 
number MSISDN of the wireless tenninal instead of the intemational 
mobile subscriber identity IMSI to specify the wireless tenninal MSI. 
This alternative is shown in the arrow diagram of the appended Fig. 5b, 

15 in which the different stages 507—512 largely con-espond to stages 
501—506 in Fig. 5a. The most substantial differences are to be found 
at stage 509, which corresponds to stage 503 in Fig. 5a. However, in 
the GPRS system, the gateway support node GGSN does not normally 
have access to the phone number MSISDN of the wireless tenninal, 

20 and therefore the sen/ing support node SGSN has to transmit the 
phone number MSISDN of the tenninal to the gateway support node 
GGSN. This can be perfonned for example by means of a field 
attached to the activation message of the packet data connection, or 
using a private extension field contained in the activation message. A 

25 further possibility is that the gateway support node GGSN defines the 
phone number MSISDN of the wireless tenninal from a home location 
register (HLR). This, however, requires more processing capacity in the 
gateway support node GGSN and loads it more. 

30 In the following, a situation will be described, in which a multimedia 
message is transmitted from outside of the packet radio network 
HPLMN to a recipient who has an e-mail address in the packet radio 
network HPLMN. The sender of the message uses a tenninal TE1 to 
define the e-mail address of the recipient, types the message s/he 

35 wishes, and encloses multimedia information to be transmitted, such as 
a video recording or a still image file. The message is advantageously 
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converted to a form corresponding to a protocol known as such, and 
transmitted In a local area network LAN of a flmn to a server SV1 , whicfi 
routes the message to the Intemet network NW. The data transmission 
protocol intended for the transmission of e-mail messages is the SMTP 
5 protocol. In the Intemet network NW, the multimedia message is 
transmitted on the basis of the IP address of the recipient via one or 
more routers, in the example of Fig. 3, to the multimedia message 
server MMSV of a mobile operator. The multimedia message server 
MMSV receives the multimedia message and stores it in a mailbox 

10 established in Its memory means (not shown). In the next phase, the 
multimedia message server MMSV examines on the basis of the IP ^- 
address, whether the wireless temninal MSI of the recipient is logged in 
to the GPRS network, and whether it has active packet data 
connections. This can be implemented advantageously by examining 

15 from the database established in the multimedia message server 
MMSV the state infomnation of the IP address contained in the 
multimedia message. Thus, it is not necessary for the multimedia 
message sender to perfomi polling. If the wireless temriinal MSI of the 
recipient Is connected to the GPRS network and has an active packet 

20 data connection, the multimedia message server transmits a message 
via the gateway support node GGSN to the packet radio network 
HPLMN, In which the message is routed via the sen/ing support node 
SGSN to the base station system BSS, to which the wireless terminal 
MSI is coupled at that moment. If the wireless temninal MSI is not 

25 coupled to the packet radio network HPLMN or it does not have active 
packet data connections, the multimedia message sender does not 
transmit the message or pollings, but the message is stored in the 
memory means of the multimedia message server. The multimedia 
message server MMSV waits for information on the activation of the ' 

30 packet data connection, transmitted from the gateway support node 
GGSN, before the multimedia message sen/er MMSV transmits the 
multimedia message to the packet radio network via the gateway 
support node GGSN. 

35 Before transmitting the message to the packet radio network, the 
message is framed into packets according to the packet radio network 
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by attaching, for instance, the address information of the packet radio 
network. In the packets of the packet radio network, the payload is the 
original IP packet and the IP addresses (destination/source) contained 
therein. In the wireless tenninal MS1 receiving the message, the 
5 message is unpacked and restored into IP packets, i.e. the actual 
content of the message, in this example the IP packet, is separated 
from the packets of the packet network. For this type of framing, the 
temi "tunneling" is also used. After unpacking the message, the type of 
the message is examined, and the content of the message is 
10 transmitted on the basis of the type to such an application program 
which is capable of processing the message. This application program 
is, for example, a browsing program for still images, wherein when the 
message contains still Images, the content of the images can be 
represented with the display device of the wireless terminal MSI . 

15 

All the multimedia messages and other e-mail messages addressed to 
an e-mail address in the packet radio network are directed to the 
multimedia message sen/er before the messages are transmitted to the 
packet radio network. The messages are transmitted for example via 

20 the Internet data network or from a packet radio network. The users of 
the multimedia message communication system can specify criteria in 
their mailbox, on the basis of which the multimedia message server 
determines which procedures are induced by each multimedia message 
incoming in the multimedia message server MMSV. The user can utilize 

25 for example a WEB browser program or a WAP browser program to 
determine that only certain types of multimedia messages are 
transmitted from the multimedia server MMSV automatically to the 
wireless tenninal MSI of the user when it has an active packet data 
connection. It is possible to define the type of the message from MIME 

30 type messages, on the basis of the type information contained in them. 
The user can also restrict automatic transmission on the basis of the 
sender, time, size, etc. If necessary, the user can prevent automatic 
transmission of all messages. Of messages, whose automatic 
transmission the user has prevented, the user can study e.g. header 

35 information, and retrieve the desired messages to the wireless terminal 
for instance by means of a program applying IMAP protocol. It can also 
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be determined that the multimedia message server MMSV transmits to 
the wireless temiinal MSI , for example in a short message, infonnation 
on such messages, which have been received in the e-mail box of the 
user and for which automatic transmission is inhibited. 

5 

In a situation where the multimedia message server MMSV is aware 
that the wireless temiinal MSI of the user is logged in to the packet 
network HPLMN and that it has one or more active packet data 
connections, the multimedia message server examines the received 

10 messages to find out whether automatic transmission is allowed and 
transmits to the packet radio network, advantageously by means of the 
SMTP protocol, such messages for which the user has not prevented 
automatic transmission. These messages are transfenred in the 
multimedia message server to an SMTP message sequence, and the 

15 multimedia message server MMSV advantageously establishes a 
connection according to the TCP protocol to the wireless terminal MSI 
of the recipient of the messages. The wireless terminal MS1 only 
accepts a connection established by the multimedia message server 
MMSV in question. In this way it is possible to prevent interference 

20 caused by terminals of unauthorized users. 

In the foregoing, the activation of a packet data connection and its use 
in multimedia message communication has been described. 
Furthermore, a situation will be described, in which a user of the 

25 wireless temiinal MSI wishes to terminate, I.e deactivate a packet data 
connection. This is also shown in the an-ow diagram of Fig. 5c in a 
reduced manner. A deactivation request (Deactivate PDP Context 
Request) is transmitted from the wireless temiinal to the serving 
support node SGSN (stage 513). This deactivation request transmits, 

30 for instance, infonnation on the temporary identification TLLI allocated 
for the wireless temiinal MSI. At the next stage, the sen/ing support 
node SGSN conducts, if necessary, authentication of the wireless 
terminal MS1 and exchange of the encryption key (stage 514). After 
this, the serving support node SGSN transmits a packet data 

35 connection delete message (Delete PDP Context Request) to the 
gateway support node GGSN, which deletes the data of the packet 
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data connection to be deactivated. If the wireless terminal had the use 
of the dynamic address provided by the packet radio network in the 
deactivated packet data connection, this address is reallocated to the 
use of other packet data connections which are to be activated. The 
5 gateway support node GGSN transmits an acknowledgement message 
on the deactivation of the packet data connection (Delete PDP Context 
Response) to the serving support node SGSN (stage 515), which 
further infonns the wireless temninal MS1 of the deactivation of the 
connection with a deactivation acknowledgement message (Deactivate 

10 PDP Context Response), as illustrated by stage 516 in Fig. 5c. The 
gateway support node GGSN also transmits Infomiation on the 
deactivation of the packet data connection to the multimedia message 
server MMSV (stage 517), which modifies in its own database the state 
infomnation on the wireless temninal MSI in question. If multimedia 

15 messages for this wireless temninal MSI are received after that, the 
multimedia message server MMSV does not fonward them to the 
wireless terminal MSI until the next time that the gateway support node 
GGSN has informed the multimedia message server MMSV of the 
activation of the packet connection, as described above in this 

20 description. 

Furthermore, the system according to Fig. 3 presents a so-called 
firewall, for the purpose of preventing unauthorized users from entering 
the packet radio network HPLMN, and on the other hand of restricting 
25 the entry of messages coming from outside of the packet radio network 
HPLMN in the packet radio network HPLMN. This firewall solution is 
known as such and need therefore not be discussed in more detail in 
this context. 

30 It is also possible to apply the invention in wireless temninals with more 
restricted features, for example in connection with a conventional 
wireless telephone. For this, the system according to Fig.3 presents a 
WAP proxy, for the purpose of e.g. generating a message 
communication mechanism for relatively short messages, by means of 

35 a so-called WAP protocol (Wireless Application Protocol). Furthermore, 
the system of Fig. 3 presents as an example a so-called Mowgli proxy. 
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by means of which it is possible to enhance wireless communication. 
This WAP proxy and Mowgli proxy can be used to conduct protocol 
transforms. For example messages coming from the Internet network 
NW are first directed to the multimedia message server MMSV and 
5 after this, if desired, to the proxy, in which a protocol transform is 
conducted. Thus, the multimedia message server advantageously 
requires support only for the SMTP. IMAP, and HTTP (Hyper Text 
Transfer Protocol) data transmission protocols. 

10 The invention is not restricted solely to the embodiments presented 
above, but it can be modified within the scope of the appended claims. 



wo 99/61966 



PCT/FI99/00438 



20 

Claims: 

1. A method for transmitting multimedia messages to a wireless 
terminal (MS1) in a data transmission system which comprises at least 
5 one mobile communication network (HPLMN) and at least one 
multimedia message server (MMSV), in which method for each wireless 
terminal (MS1) coupled to the mobile communication network 
(HPLMN), an address identifying said wireless temiinal (MS1) is 
specified, and for said wireless temiinal (MS1), at least one data 
10 transmission connection is activated, characterized in that infomnation 
on the activation of the data transmission connection for said wireless 
terminal (MS1) is transmitted to the multimedia message server 
(MMSV). 

15 2. The method according to claim 1, in which messages addressed to 
said wireless temninal (MS1) are transmitted to the multimedia message 
server (MMSV), characterized in that before the multimedia messages 
received by the multimedia message server (MMSV) and addressed to 
the wireless terminal (MSI) are transmitted to the wireless terminal 

20 (MSI). 

it is examined, whether there is an activated data transmission 
connection for said wireless terminal (MSI), 
if a data transmission connection Is activated for said temninal 
(MSI), the multimedia messages are transmitted to the wireless 
25 temninal (MS1) by using said activated data transmission 

connection, 

if there is no activated data transmission connection for said 
wireless temninal (MS1), the next phase is to wait until a data 
transmission connection is activated for said wireless temninal 
30 (MSI), to use it to transmit multimedia messages to said wireless 

terminal (MS1). 

3. The method according to claim 1 or 2, characterized in that at the 
transmission stage, packets are formed of the multimedia messages, to 
35 be transmitted to the wireless terminal (MSI ). 
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4. The method according to claim 1 , 2, or 3, characterized in that in the 
data transmission system, a data transfer protocol in a packet fomi, 
intended for e-mail transmission, such as SMTP, is used, wherein 
multimedia messages are fomied into packets according to said data 

5 transfer protocol. 

5. The method according to claim 4, characterized in that data of the 
type of the multimedia message is transmitted in the multimedia 
messages, wherein in the method it is possible to select which types of 

10 multimedia messages are transmitted in the activated data transmission 
connection. 

6. The method according to claim 4 or 5, characterized in that 
multimedia messages are formed into packets according to an Intemet 

15 protocol, which are framed at the transmission stage into packets 
according to a data transfer protocol intended for transmitting e-mail 
messages, and which packets are fonned into packets according to the 
Intemet protocol in said terminal (MSI). 

20 7. The method according to any of the claims 1 to 6, characterized in 
that information on deactivation of the data transmission connection 
activated for said wireless temninal (MS1) is transmitted to the 
multimedia message sen/er (MMSV). 

25 8. A system for transmitting multimedia messages to a wireless terminal 
(MSI), the system comprising at least one mobile communication 
network (HPLMN), at least one multimedia message server (MMSV), 
means (SGSN, GGSN) for specifying an identifying address for each 
wireless terminal (MSI) connected to the mobile communication 

30 network (HPLMN), means (BSS, SGSN, GGSN) for activating at least 
one data transmission connection for said wireless temninal (MSI), 
characterized in that the data transmission system also comprises 
means (GGSN) for transmitting to the multimedia message server 
(MMSV) Infonnation on activation of a data transmission connection for 

35 said wireless terminal (MSI). 
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9. The system according to claim 8, characterized in that It also 
comprises means (TE1) for forming packets of the multimedia 
messages to be transmitted to the wireless terminal (MSI), means 
(NW) for transmitting packets addressed to said wireless terminal to the 

5 multimedia message server (MMSV), and means (HPLMN) for 
fonvarding packets further by using said data transmission connection 
activated for the wireless terminal (MS1). 

10. The system according to claim 9, characterized in that it comprises 
10 means (TE1 , NW, MMSV) for using a data transfer protocol, in a packet 

fomnat, such as SMTP, intended for transmitting e-mails, wherein the 
multimedia messages are arranged to be fonned into packets 
according to said data transfer protocol. 

15 11. A system according to claim 9 or 10, characterized in that the 
system comprises at least one packet radio network (HPLMN). such as 
GPRS network. 

12. A multimedia message server (MMSV), which is arranged to be 
20 connected to a multimedia message communication system, which 
comprises at least one wireless temiinal (MSI), at least one mobile 
communication network (HPLMN), means (SGSN, GGSN) for 
specifying an identifying address for each wireless temninal (MSI) 
connected to the mobile communication network (HPLMN), means 
25 (BSS, SGSN, GGSN) for activating at least one data transmission 
connection for said wireless temninal (MS1), characterized in that the 
multimedia message sender (MMSV) comprises: 

means for receiving activation data on the data transmission 
connection, 

30 - means for examining the activation data, and 

means (HPLMN) for transmitting packets further by using said data 
transmission connection activated for the wireless terminal (MSI). 
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13. A multimedia temiinal (MS1) which is intended to be used in the 
system according to any of the claims 8 to 1 1 , characterized in that the 
multimedia temiinal (MS1) comprises means for transmitting a data 
transmission connection activation request to the mobile 
5 communication networl< (HPLMN). 
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